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© A telephone subscriber accommodation system in a broadband network. 



© On receiving voice data from a subscriber ac- formatted data in 24 channels, and sends the cells 
commodated in a broadband network (11), a terminal sequentially to a broadband network transmission 
adaptor separately puts the voice data in cells in 8- line through the remote switching unit (21). On re- 
bit units every 125 us separately, and transmits the ceiving the above described data in cells, an adaptor 
cells by a remote switching unit (21) in the broad- (13) provided between the broadband network (11) 
band network (11) to subscriber terminal equipment and an existing telephone network (12) converts the 
(27). The subscriber terminal equipment accommo- data to the PCM transmission format, and sends 
dates and processes each item of 8-bit data in 24 them to the existing telephone network (12) after 
channels in the PCM format, puts in cells the PCM- adding a signaling bit to them. 
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Background of the Invention 

The present invention relates to a telephone 
subscriber accommodation system in a broadband 
network, and specifically to a technique for accom- 
modating telephone subscribers in a broadband 
network where information is transmitted in a plu- 
rality of cells in an asynchronous transfer mode 
(ATM). 

A broadband network (B-ISDN) transmits in- 
formation in a plurality of cells in an a synchronous 
transfer mode (ATM), and features a unique meth- 
od using the same network and the same signaling 
process in transmitting various kinds of information 
including broadband information such as data im- 
ages, narrowband information as used for tele- 
phone communication, and burst information as 
used for data transmission. In this broadband net- 
work, user information is transmitted in fixed-length 
cells 1 whose structure is shown in Figure 1, and 
the transmission speed can be shifted by modify- 
ing the number of cells assigned to one commu- 
nication in a given unit of time. In this method, cell 

I comprises a 5-octet header part 1a and a 48- 
octet information field 1b. 

In this broadband network, communication 
must be conducted optionally between a telephone 
subscriber accommodated in the broadband net- 
work and a telephone subscriber accommodated in 
an existing telephone network. Figure 2 shows a 
configuration in which a telephone subscriber is 
accommodated in a broadband network (B-ISDN). 

II is a broadband network. 12 is an existing tele- 
phone network. 13 is an adaptor (ADP) for connect- 
ing the broadband network to the existing tele- 
phone network. 14 is a telephone unit on the side 
of the broadband network (hereinafter referred to 
as a broadband subscriber). 15 is a terminal adapt- 
or (TA) for converting voice data to transmit them 
in cells. 16 is a network terminator (NT1). 17 is a 
subscriber line. 18 and 19 are telephone units 
connected to an existing telephone network 
(hereinafter referred to as existing subscribers). 

For a telephone subscriber, communication 
data are transmitted as 64Kbps continuous data, 
and must be transmitted with only short delay. 

The following two prior art technologies in- 
dicate how to transmit voice data, that is, commu- 
nication data, in cells. 

In the first prior art technology, voice data are 
put in a cell at a rate of 8 bits every 125 us (a 
sampling cycle of voice data) and transmitted to 
the broadband network 1 1 . 

In the second prior art technology, voice data 
are divided into data of the size of the information 
field 1 b (48x8 bits) of a cell before they are put into 
cells (refer to Figure 1). Then they are transmitted 
in cells by the broadband network 1 1 . That is, the 



second prior art has a configuration similar to that 
of a voice packet which is transmitted in a packet 
network. 

In the above described first prior art technol- 

5 ogy, voice data are sent to the broadband network 
after being put in a cell at the rate of 8 bits every 
125 us in the terminal adaptor 15. That is, only 8 
bits are used in the information field 1b of a cell 
(refer to Figure 1 ), and the remaining 47x8 bits are 

io transmitted as unoccupied. On receipt of a cell, the 
adaptor 13 (ADP)(refer to Figure 2), which is an 
interface for the existing telephone network 12, 
converts a cell in a subscriber's transmission form 
in the existing telephone network. The converted 

15 voice data are accommodated in a circuit equiv- 
alent to a subscriber interface circuit in the existing 
telephone network 12, and processed as a sub- 
scriber in this network. 

In the first prior art technology described 

20 above, the .delay time during the transmission of 
information in the broadband network 11 is kept 
short, and the terminal adaptor 15 only has to 
transmit to the broadband network after putting 
voice data in a cell at the rate of 8 bits every 125 

25 us (or process in the reverse order). Therefore, the 
configuration is very simple. However, only 8 bits 
are used in an information field of a cell, and the 
remaining 47x8 bits are reversed as unocuppied. 
Therefore, an actual band in use in the commu- 

30 nication line in the broadband network is not equal 
to 64Kbps, but amounts to 64Kbps x 48 = 
2.87Kbps. This is the problem of the first prior art 
technology. 

In the second prior art technology, voice data 

35 are transmitted to the broadband network 1 1 after 
being put in cells in 48x8-bit units by a terminal 
adaptor. Cells that are transmitted and converted in 
the broadband network 11 are converted again in 
the transmission form of the existing telephone 

40 network subscriber in the adaptor 13, interfaced for 
the existing telephone network 12 as described in 
the first prior art technology, and processed as a 
subscriber in the existing telephone network 12. 
However, in the above described second prior 

45 art technology, although the occupied band in the 
communication line in the broadband network 11 
amounts to only 64Kbps, a buffer is required for 
the adaptor 13 and the terminal adaptor 15, thus 
complicating its configuration and causing a prob- 

50 lem that the delay may be extended. 

Furthermore, in the above described first and 
second prior art technologies, a user has to use a 
circuit, as an interface for the existing telephone 
network 12, similar to that used by subscribers of 

55 the existing telephone network. Therefore, the ca- 
pacity of a switching unit in the existing telephone 
network is enlarged in proportion to the increasing 
number of subscribers to be provided with ser- 
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vices. 

Summary of the Invention 

The present invention has been developed 
based on the above described background. Its 
communication line occupies a band of 64Kbps in 
a broadband network, and its terminal adaptor can 
be designed in a simplified configuration. Another 
object of the present invention is to provide a 
short-delay accommodation system for telephone 
subscribers in a broadband network. 

The present invention relates to a telephone 
subscriber accommodation system for accommo- 
dating telephone subscribers in a broadband net- 
work in which information is transmitted in cells in 
an asynchronous transfer mode. 

First, voice data of a subscriber accommodated 
in the broadband network are divided and put into 
cells at every predetermined sampling cycle, and 
the cells are sent by a terminal adaptor over the 
broadband network. 

Next, each of the voice data samples stored in 
each cell from a plurality of subscribers accom- 
modated in the broadband network is accommo- 
dated at every predetermined sampling cycle. 
Samples of these voice data are multiplexed for the 
number of subscribers and stored in a cell. The 
cell is then sent by a subscriber terminal equip- 
ment over the broadband network. 

The present invention also includes a network 
adaptor unit provided between the broadband net- 
work and an existing telephone network. This unit 
is for extracting a signal obtained by multiplexing 
voice data from the cells sent over by subscriber 
terminal equipment through the broadband net- 
work, for converting the format of the signal to the 
transmission format of an existing telephone net- 
work, etc., and for sending the converted signal to 
the existing telephone network. If the existing net- 
work is operated in the PCM transmission format, 
the network adaptor unit converts the format of a 
signal to the PCM transmission format of the exist- 
ing telephone network by extracting the signal ob- 
tained by multiplexing voice data from the cells 
sent by the subscriber terminal equipment through 
the broadband network, and by adding a signaling 
bit to the signal. 

In the above described configuration of the 
present invention, the following items are added. 

The network adaptor unit also puts in cells a 
signal obtained by multiplexing voice data in the 
transmission format of the existing telephone net- 
work sent therefrom, and then sends the cells to 
the broadband network. If the existing telephone 
network is operated in the PCM transmission for- 
mat, the network adaptor unit removes the sig- 
naling bit from the signal obtained by multiplexing 



the voice data in the PCM transmitting format of 
the existing telephone network sent therefrom, and 
then puts the multiplexed signal in cells. 

Next, the subscriber terminal equipment iso- 

5 lates a sample of each of the voice data addressed 
for a plurality of subscribers accommodated in the 
broadband network from cells sent by the network 
adaptor unit through the broadband network, puts 
the isolated sample of each of voice data in a cell 

io separately at every predetermined sampling cycle, 
and sends it to a plurality of subscribers accom- 
modated in the broadband network. 

The terminal adaptor unit extracts a sample of 
voice data from cells sent by the subscriber termi- 

75 nal equipment through the broadband network at 
every predetermined sampling cycle, and sends it 
to subscribers accommodated in the terminal 
adaptor unit. 

Thus, a band occupied by voice data in the 

20 broadband network can be compressed by mul- 
tiplexing voice data for a plurality of subscribers 
and then putting them in a cell using the subscriber 
terminal equipment, thus shortening the delay in 
the network. 

25 The terminal adaptor unit can be designed in a 

simple configuration because, as in the prior art 
technology, it only has to send voice data in the 
broadband network after putting them in cells se- 
quentially at every predetermined sampling cycle 

30 (or to process the voice data in reverse order). 

Additionally, cells containing multiplexed voice 
data for a plurality of subscribers can be easily 
interfaced for an existing telephone network by 
adding the inserting or extracting function of a 

35 signaling bit to a network adaptor. 

Brief Description of the Drawings 

Other objects and features of the present in- 
40 vention can be easily recognized from the attached 
drawings and the description of embodiments of 
the present invention. 

Figure 1 is a view for explaining the format of a 
cell; 

45 Figure 2 is a view for explaining the accom- 
modation of telephone subscribers; 
Figure 3 is a view for explaining the principle of 
the present invention; 

Figure 4 is a configurational view of an embodi- 
50 ment of the present invention; 

Figure 5 is a configurational view of a circuit of a 
subscriber terminal; 

Figure 6 is a configurational view of an adaptor; 
Figure 7 shows a data format of a subscriber; 
55 Figures 8A, 8B, and 8C show data formats of 
subscriber terminal equipment; and 
Figure 9 shows the data format of an adaptor. 
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Description of the Preferred Embodiments 
Explanation of the Principle 

Figure 3 shows a view for explaining the princi- 
ple of the present invention. 

11 is a broadband network. 12 is an existing 
telephone network. 13 is an adaptor (ADP) pro- 
vided between the broadband network 1 1 and the 
existing telephone network 12. 14a and 14b are 
telephone units in the broadband network 
(hereinafter referred to as a broadband subscrib- 
ers). 15a and 15b are terminal adaptors (TA) for 
putting voice data in a cell at the rate of 8 bits 
every 125 us. 16a and 16b are network terminal 
units. 17a and 17b are subscriber lines. 18 and 19 
are telephone units in the existing telephone net- 
work 12 (hereinafter referred to as existing sub- 
scribers). 21 is a remote switching unit in a broad- 
band network (BRSU : B-ISDN remote switching 
unit) for accommodating (collecting) a number of 
subscriber lines. 22 is an item of subscriber termi- 
nal equipment (STE) connected to the remote 
switching unit 21. It is for accommodating each of 
8-bit data in N predetermined channels for the cells 
provided by a number of subscribers, processing 
these accommodated data in N channels to the 
PCM-transmission-formatted data, putting these 
PCM-formatted data in N channels into cells se- 
quentially, and sending the cells to the broadband 
network 11. 

When voice data are provided by the broad- 
band subscribers 14a and 14b to be accommo- 
dated in a broadband network, the terminal adapt- 
ors 15a and 15b put 8 bits of voice data in a cell at 
predetermined time intervals T (125 us) and apply 
them to the remote switching unit 21 in the broad- 
band network 1 1 through the network terminal units 
16a and 16b, and the subscriber lines 17a and 17b. 
In this process, only 8 bits in each information field 
of a cell are used, retaining the remaining 47x8 bits 
as unoccupied. 

The remote switching unit 21 sets a logical 
path by assigning a virtual channel number to each 
of the inputted cells, and outputs each cell to the 
subscriber terminal equipment 22. The subscriber 
terminal equipment 22 accommodates and PCM- 
formats each of the 8-bit data in N channels (for 
example, 24 channels) assigned to it and inputted 
at every predetermined time interval T ( = 125 us), 
puts these PCM-formatted data sequentially in N 
channels in cells, and sends them to broadband 
network transmission line IT through the remote 
switching unit 21 . 

On receiving data in a cell, the adaptor 13 
provided between the broadband network 11 and 
the existing telephone network 12 converts the 
format of these data into the PCM transmission 



format, adds a signaling bit to them, and sends 
them to the existing telephone network 12. 

When receiving data in the PCM transmission 
format from the existing telephone network 12, the 
5 adaptor 13 removes signaling bits from the data in 
the PCM transmission format and sends them in 
cells to the broadband network 11. On receiving 
the cell containing multiplexed and PCM-formatted 
data, the subscriber terminal equipment 22 re- 

w trieves the PCM-formatted data in N channels 
stored in the cells, stores each unit of 8-bit data in 
its memory, puts each unit of 8-bit data in a cell 
separately, and then sends it to the predetermined 
subscriber lines 17a and 17b through the remote 

15 switching unit 21. Each of these" units of 8-bit data 
stored separately in a cell is received by the termi- 
nal adaptors 15a and 15b, and transmitted to the 
broadband subscribers 14a and 14b. 

Thus, the occupied band of voice data in the 

20 broadband network 11 can be reduced to 64Kbps 
for one channel with a short delay by connecting 
the subscriber terminal equipment 22 to the remote 
switching unit (BRSU) 21 for terminating broadband 
subscribers, multiplexing subscriber data (voice 

25 data) in a plurality of channels in the PCM trans- 
mission format and putting them in cells. 

In this case, the terminal adaptors 15a and 15b 
can be designed in a simple configuration because 
they only have to put voice data in a cell sequen- 

30 tially at the rate of 8 bits every 125 us as de- 
scribed in the first prior art technology, and send it 
to a broadband network (or to process in reverse 
order). 

Additionally, the cells containing the multiplex- 
35 ed PCM data for a plurality of subscribers can be 
easily interfaced for the existing telephone network 

12 by adding the inserting and extracting functions 
of a signaling bit to the adaptor (ADP) 13. 

40 Explanation of Embodiments 

Total Configuration 

Figure 4 shows the total configuration of an 
45 embodiment of the present invention with the cor- 
responding symbols assigned to the parts de- 
scribed in Figure 3. This embodiment is provided 
with a PCM transmission interface of 1 .544Mbps or 
2.048Mbps. 

so 11 is a broadband network where information in 
cells are transmitted in the asynchronous transfer 
mode (ATM). 12 is an existing telephone network. 

13 is an adaptor (ADP) provided between the 
broadband network 11 and the existing telephone 

55 network 12. 14a and 14b are broadband subscrib- 
ers which are telephone units accommodated in 
the broadband network. 15a and 15b are terminal 
adaptors for sending, to the network side, voice 
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data sent from the broadband subscribers 14a and 
14b at 64Kbps after putting 8 bits of voice data in a 
cell at predetermined time intervals (for example, 
125 us), and conversely for converting data in cells 
sent from the network into voice data of 64Kbps to 
send them to the broadband subscribers 14a and 
14b. 16a and 16b are network terminal units which 
connect a number of terminal adaptors to each 
network terminal unit. 17a and 17b are subscriber 
lines for transmitting data at a transmission speed 
of 155Mbps or 622Mbps. 18 and 19 are existing 
subscribers, that is, telephone units, in the existing 
telephone network 12. In the existing telephone 
network 12, 12a is a digital terminal, that is, an 
interface in a digital line, and 12b is a switching 
unit (SW). Broadband Network 

In the broadband network 11, 21 is a remote 
switching unit in a broadband network (BRSU) for 
accommodating (collecting) a number of subscriber 
lines. 22 is a unit of subscriber terminal equipment 
(STE) connected to the remote switching unit 21. 
23 is a broadband transmission system. 24 is a 
central office (switching unit CO). 

The remote switching unit 21 outputs cells pro- 
vided by the subscribers 17a, 17b and the 

transmission system 23 to the subscriber terminal 
equipment 22, and sends data in cells provided by 
the subscriber terminal equipment 22 to the trans- 
mission system 23 or the subscribers 17a, 17b, ... . 

The subscriber terminal equipment 22 collects 
subscribers (data) accommodated in the remote 
switching unit 21, and multiplexes them to those in 
the digital transmission format to be used in the 
inter-station communication in the existing tele- 
phone network 12. The transmission rate is 
1.544Mbps (in PCM 24 channel multiplexing) or 
2.048Mbps (PCM 30 channel multiplexing). That is, 
the subscriber terminal equipment 22 accommo- 
dates every 125 us each of 8-bit data in N pre- 
determined channels (24 or 30 channels) of cells 
provided by the subscriber lines 17a and 17b, 
processes the accommodated data in the N chan- 
nels to the PCM-formatted data, sequentially puts 
the PCM-formatted data in the N channels into 
cells each comprising a 5-octet header part and a 
48-octet information field, and then sends the cells 
to the remote switching unit 22. On receiving the 
cells containing multiplexed PCM-formatted data 
from the transmission system 23, the subscriber 
terminal equipment 22 retrieves PCM-formatted 
data in N channels stored in the cells, accom- 
modates each unit of 8-bit data in its memory, puts 
data in a cell in 8 bits separately, and then sends 
them to the predetermined subscriber 17a, 17b, ... 
through the remote switching unit 21. 

The transmission system 23 forms the No.7 
common channel signaling system (CCS7) where a 
plurality of transmission lines share a signal line, 



switches PCM format data in cells, and sends them 
to the adaptor 13 for interfacing for the existing 
telephone network 12. 

In this embodiment, the number of transmis- 

5 . sion lines between the remote switching unit 21 
and the central office 24 (BRSU - CO) and between 
the central offices 24 (CO - CO), and the band of 
each communication line in the remote, switching 
unit 21 and the central office 24 are set to the 

10 minimum possible value to improve the efficiency 
of the broadband network 1 1 . The number of sub- 
scriber lines 17 to be accommodated depending on 
the usage condition of the subscribers 14 and an 
appropriate band are determined between the sub- 

75 scriber 14 and the remote switching unit 21. 

Adaptor 

The adaptor 13 is a circuit for connecting the 

20 broadband network 11 to the existing telephone 
network 12. It converts data in cells provided by 
the broadband network 1 1 to those in the transmis- 
sion format (for example, the PCM transmission 
format) in the existing telephone network 12, and 

25 interfaces to the existing telephone network 12. 
That is, on receiving PCM data in cells from the 
broadband network 11, the adaptor 13 extracts the 
PCM transmission formatted data from these data 
in cells, and transmits them to the existing tele- 

30 phone network 12 with a signaling bit added to the 
eighth bit in every sixth frame. When receiving the 
PCM transmission formatted data from the existing 
telephone network 12, the adaptor 13 removes the 
signaling bit from the eighth bit added to every 

35 sixth frame, puts those data in cells, and send 
them to the broadband network 11. 

Configuration of Subscriber Terminal Equipment 

40 Figure 5 shows the configuration of an embodi- 

ment of the subscriber terminal equipment 22 
shown in Figure 4. 

In Figure 5, in the operation in the direction 
indicated by arrow A, data are separately ac- 

45 comodated in a cell in 8 bits, which are provided 
by the subscriber lines 17a, 17b, ... through the 
remote switching unit 21, for N ( = 24 or 30) chan- 
nels; the accommodated data are processed to the 
PCM formatted data; the data are put in cells 

50 again; and they are then sent to the transmission 
system 23. In the operation in the direction in- 
dicated by arrow B, the PCM-formatted data in the 
N channels stored in the cells transmitted from the 
transmission system 23 through the remote switch- 

55 ing unit 21 are retrieved, data in 8-bit units are 
accommodated in its memory, and data in 8-bit 
units are put separately into a cell and sent to the 
predetermined subscriber lines 17a, 17b, ... 
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indicated by arrow B, data are transmitted from the 
existing telephone network 12 to the broadband 
network 11. 

In Figure 6, 51 is an ATM layer processor. 
5 When data are transmitted in the direction indi- 
cated by arrow A, the PCM data provided by the 
broadband network 1 1 are released from their cells 
and outputted in 8-bit units. When data are trans- 
mitted in the direction indicated by arrow B, the 
w PCM data provided by the existing telephone net- 
work 12 are put in cells to be transmitted to the 
broadband network 1 1 . 

52 is a buffer for storing PCM data which are 
released from their cells and for outputting them at 

75 a speed of 1 .544Mbps. 

53 is a signaling inserter/extractor. When data 
are transmitted in the direction indicated by arrow 
A, a signaling bit is inserted into the eighth bit of 
every 6th frame of PCM data. When data are 

20 transmitted in the direction indicated by arrow B, 
the signaling bit is removed from the eighth bit in 
every 6th frame of PCM data provided by the 
existing telephone network 12. 

54 is a driver, and 55 is a receiver. 
25 56 is a buffer for storing PCM data in 8-bit 

units after signaling bits are removed. 

Total Operation 
30 The telephone subscribers 14a idh 



through the remote switching system 21. 

In Figure 5, 31 is an ATM layer processor. 
When data in a cell are provided from the remote 
switching unit (BRSU) 21, ATM layer processor 31 
analyzes the header of the cell to identify a chan- 
nel and outputs each unit of 8-bit data stored in an 
information field of a cell to a buffer corresponding 
to the identified channel. When each unit of 8-bit 
data is provided from a selector 41, it is put in a 
cell and outputted to the remote switching unit 
(BRSU) 21. 

32 and 33 are the first and second buffers for 
alternately switching the write and read operation 
every 125 s, storing data in 8-bit units in N ( = 24 or 
30) channels in 125 us during the writing operation, 
reading 8-bit data in N ( = 24 or 30) channels in 125 
us during the reading operation, and then output- 
ting them to the following circuit. 

34 is a buffer controller, that is, a control circuit 
for permitting the first and second buffers 32 and 
33 to write and read data alternately. 

35 is a selector for selecting data read from a 
buffer, converting them to PCM 24-channel mul- 
tiplexed data, and then outputting them. 

36 is a PCM processor for outputting PCM 24- 
channel multiplexed data after adding a synchroniz- 
ing bit to them during the operation in the A 
direction, and for removing the synchronous bit 
from the PCM 24-channel multiplexed data to di- 
vide them into 8-bit units of data during the opera- 
tion in the B direction. 

37 is an ATM layer processor for outputting the 
PCM data provided by the PCM processor 36 after 
putting them into cells, and releases the PCM data 
provided by the remote switching unit (BRSU) 21 35 
from the cells (refer to Figure 4). 

38 and 39 are the third and the fourth buffers 
for alternately switching write and read operations 
every 125 us, storing data in 8-bit units in 24 
channels provided by the PCM processor 36 in 125 40 
s during the writing operation, reading each 8-bit 
units of data in 24 channels in 125 us during the 
reading operation, and then outputting them to the 
following circuit. 

40 is a channel controller, that is, a control 45 
circuit for permitting the third and fourth buffers 38 

and 39 to alternately write and read data. 

41 is a selector for applying each 8-bit units of 
data read from the third and the fourth buffers to 

the ATM layer processor 31. 50 

Configuration of an Adaptor 

Figure 6 shows the configuration of an embodi- 
ment of the adaptor 13. In the operation in the 55 
direction indicated by arrow A, data are transmitted 
from the broadband 11 to the existing telephone 
network 12, and in the operation in the direction 



I — . '«^», 'TU ... CU^OVJI I 1 

modated in the broadband network 11 (refer to 
Figure 4) issue a call according to a communica- 
tion protocol of the link access procedure on the D- 
channel (LAPD) when synchronization is estab- 
lished. After detecting an issuance of a call, a 
network gets a path in the remote switching unit 
(BRSU) 21 by assigning a virtual channel number 
to the subscriber (issuer), and then accommodates 
the data (voice data) of the subscriber in the sub- 
scriber terminal equipment (ATE) 22. A channel 
number assigned to each subscriber is notified in 
the transmission format of No.7 common channel 
signaling system (CCS7) from the transmission 
system 23 in the broadband network 11 to the 
central office (CO) 24, etc. 

On receiving data in cells from a subscriber, 
the subscriber terminal equipment 22 analyzes the 
header of the cell to identify its channel, and writes 
8-bit data stored in the information field of the cell 
to a buffer corresponding to the identified channel. 

Data in a buffer in the subscriber terminal 
equipment 22 are read every 125 us, converted to 
the PCM transmission frame format, put in cells, 
and then transmitted to the transmission system 23 
in the broadband network. In the reverse operation, 
the above described processes are performed in 
reverse order. 

Cell data are multiplexed in the PCM transmis- 
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sion format, transmitted from the remote switching 
unit (BRSU) 21 to the central office (CO) 24, and 
then applied to the adaptor 13 (ADP) using a 
logical path in the central office (CO) 24. 

The adaptor (ADP) 13 extracts the multiplexed 
data in the PCM transmission format, converts 
them to the corresponding transmission sign level, 
and then sends them to the existing telephone 
network 12. In the reverse operation, the above 
described processed are performed in reverse or- 
der. 

Call information issued through a communica- 
tion protocol of the LAPD from a subscriber is 
terminated by the remote switching unit (BRSU) 21, 
and information relating to correspondents' tele- 
phone numbers, etc. is given in the transmission 
format of No.7> common channel signaling system 
(CCS7) from the remote switching unit (BRSU) 21 
to the central office (CO) 24 through the transmis- 
sion system 23. 

Since a switching station for providing an inter- 
face between the broadband network 11 and the 
existing telephone network 12 has a broadband 
switching module and an existing telephone switch- 
ing module in the same station, information com- 
municated among subscribers is transmitted 
among the control systems. 

Additionally, cells containing PCM data for a 
plurality of subscribers can be easily interfaced for 
an existing telephone network by adding the inser- 
tion and extraction function of a signaling bit to the 
adaptor 13. 

Transmission of Communication Data from a 
Broadband Subscriber to an Existing Subscriber 

On receiving voice data from the broadband 
subscribers 14a, 14b the terminal adaptors 15a 
and 15b put voice data in 8-bit units separately into 
a cell every 125 us as described in the first prior 
art technology, and apply it to the B-ISDN remote 
switching unit (BRSU) 21 through the subscriber 
line 17a, 17b 

Figure 7 shows the relation between subscriber 
data and a data format. As shown in Figure 7, each 
sample of voice data comprising a plurality of 8-bit 
data is stored in a cell separately on the side of a 
subscriber. 

The remote switching unit (BRSU) 21 assigns a 
virtual channel number to each of the inputted 
cells, sets its internal path, and transmits it to the 
subscriber terminal equipment (ATE) 22. 

The subscriber terminal equipment 22 extracts 
each 8-bit unit of data in N channels (for example, 
24 channels) as shown in Figure 8A. 

Then, the subscriber terminal equipment 22 
maps each 8-bit unit of data of each subscriber 
extracted as described above to each channel in 



the PCM transmission format. Figure 8B shows the 
state of the mapping described above. As shown in 
Figure 8B, N = 24 subscribers, for example, are 
mapped to N = 24 channels in the PCM transmis- 
5 sion format, thus forming 1 frame in the PCM 
transmission format. Then, one synchronous bit is 
added to the head of one frame comprising 24 
channels. The subscriber terminal equipment 22 
sequentially generates these frame data. 
70 Furthermore, the subscriber terminal equip- 

ment 22 sequentially stores the PCM data in N 
channels, which are obtained from the above de- 
scribed mapping operation in amounts for an in- 
formation field (for example, in 48 bytes) into in- 

75 formation fields of cells as shown in Figure 8C. The 
resultant cells are sent to the B-ISDN transmission 
system 23 through the remote switching unit 21. 

On receiving data in cells from the central 
office (CO) 24, the adaptor 13 provided between 

20 the broadband network 11 and the existing tele- 
phone network 12 extracts PCM-transmission-for- 
mat data from the data in cells by removing the 
header parts from the cells, adds a signaling bit to 
the eighth bit in each 8-bit unit of data in each 

25 channel in every 6th frame in the PCM transmis- 
sion format as shown in Figure 9 and transmits 
them to the existing telephone network 12. 

Usually, in the broadband network 11, such as 
a B-ISDN, a call is made according to an LAPD. 

30 However, when a call is issued to the existing 
telephone network 12, the LAPD-based call infor- 
mation must be converted to signaling information 
using bits A and B in the PCM transmission format. 
The operation of the adaptor 13 described above 

35 practically represents the conversion. The conver- 
sion can be performed by the method used be- 
tween the LAPD in the conventional narrowband 
ISDN and the signaling bits A and B in the existing 
telephone network. 

40 The existing telephone network 12 forms a 
transmission line similar to a common inter-station 
transmission line, to transmit voice data to the 
existing subscribers 18, 19, ... . 
Transmission from an Existing Subscriber to a 

45 Broadband Subscriber 

On receiving PCM-transmission-format data 
from the existing telephone network 12, the adaptor 
13 removes a signaling bit from the eighth bit in 
every 6th frame, puts the data in cells, and applies 

50 them to the subscriber terminal equipment 22 
through the transmission system 23 and the remote 
switching unit (BRSU) 21 . 

On receiving cells containing multiplexed PCM- 
formatted data, the subscriber terminal equipment 

55 22 retrieves the PCM-formatted data in N channels 
stored in cells, accommodates each 8-bit unit of 
data in its memory, puts data in 8 bits separately in 
a cell, and sends the cell to the predetermined 
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subscribers 17a, 17b, ... through the remote switch- 
ing unit 21. The data in cells are transmitted to the 
broadband network subscribers 14a, 14b, ... 
through the terminal adaptors 15a, 15b, ... . 

In the above described embodiment, data are 
transmitted in the PCM digital transmission format 
used for inter-station transmission in the existing 
telephone network 12. However, it is obvious that 
the present invention is not limited to the PCM 
transmission format. 

Claims 

1. A telephone subscriber accommodation sys- 
tem in a broadband network for accommodat- 
ing telephone subscribers in a broadband net- 
work by transmitting information in cells in an 
asynchronous transfer mode comprising: 

a terminal adaptor unit for separately put- 
ting in a cell of voice data from each of a 
plurality of subscribers accommodated in said 
broadband network at every predetermined 
sampling cycle, and for sending the cells to 
said broadband network; 

subscriber terminal equipment for accom- 
modating at every predetermined sampling cy- 
cle each sample of voice data stored in each 
of the cells from a plurality of subscribers 
accommodated in said broadband network, se- 
quentially putting each of said voice data sam- 
ples in cells after multiplexing them for a plu- 
rality of said subscribers, and for sending said 
cells over said broadband network; and 

a network adaptor unit provided between 
said broadband network and existing telephone 
network for extracting a signal obtained by 
multiplexing said voice data from the cells sent 
from said subscriber terminal equipment 
through said broadband network, converting 
the signal format to the transmission format of 
said existing telephone network, and then 
sending the converted signal to said existing 
telephone network. 

2. A telephone subscriber accommodation sys- 
tem in a broadband network according to 
Claim 1, wherein 

said transmission format of said existing 
telephone network is a PCM transmission for- 
mat. 

3. A telephone subscriber accommodation sys- 
tem in a broadband network according to 
Claim 2, wherein 

said network adaptor unit converts the sig- 
nal format to the PCM transmission format of 
said existing telephone network and then 
sends the converted signal to said existing 



telephone network by extracting a signal ob- 
tained by multiplexing said voice data from the 
cells sent from said subscriber terminal equip- 
ment through said broadband network and 
5 then adding a signaling bit to said signal. 

4. A telephone subscriber accommodation sys- 
tem in a broadband network according to 
Claim 1 , wherein 

io said network adaptor unit puts in cells sig- 

nals sent from said existing telephone network 
after being obtained, by multiplexing voice 
data in the transmission format of said existing 
telephone network, and sends the cells to said 

75 broadband network; 

said subscriber terminal equipment iso- 
lates each sample of voice data for a plurality 
of subscribers accommodated in said broad- 
band network from the cells sequentially sent 

20 by said network adaptor unit through said 

broadband network, puts each of said isolated 
samples of voice data separately into a cell at 
each of said sampling cycles, and sends it to a 
plurality of subscribers accommodated in said 

25 broadband network; 

said terminal adaptor unit extracts a sam- 
ple of voice data from the cells sent by said 
subscriber terminal equipment through said 
broadband network at each of said predeter- 

30 mined sampling cycles, and sends said sam- 

ple to subscribers accommodated in said ter- 
minal adaptor unit. 

5. A telephone subscriber accommodation sys- 
35 tern in a broadband network according to 

Claim 4, wherein 

a transmission format of said existing tele- 
phone network is a PCM transmission format. 

40 6. A telephone subscriber accommodation sys- 
tem in a broadband network according to 
Claim 5, wherein 

said network adaptor unit removes a sig- 
naling bit from said signal sent from said exist- 

45 ing telephone network after being obtained by 

multiplexing voice data in the PCM transmis- 
sion format of said existing telephone network, 
and then puts said multiplexed signal in a cell 
to be sent to said broadband network. 

50 

7. A telephone subscriber accommodation sys- 
tem in a broadband network according to 
Claim 1, wherein 

said subscriber terminal equipment is con- 
55 nected to a remote switching unit in said 

broadband network. 

8. A telephone subscriber accommodation sys- 
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tern in a broadband network according to 
Claim 1, wherein 

a plurality of said subscriber terminal 
equipments are provided in said broadband 

network. 5 - 

9. A telephone subscriber accommodation sys- 
tem in a broadband network according to 
Claim 1 , wherein 

said subscriber terminal equipment iden- io 
tifies each of the cells sent by a plurality of 
subscribers accommodated in said broadband 
network using a virtual identifier added to each 
of said cells. 
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© A telephone subscriber accommodation system in a broadband network. 



© On receiving voice data from a subscriber ac- 
commodated in a broadband network (11), a terminal 
adaptor separately puts the voice data in cells in 8- 
bit units every 125 us separately, and transmits the 
cells by a remote switching unit (21) in the broad- 
band network (11) to subscriber terminal equipment 
(27). The subscriber terminal equipment accommo- 
dates and processes each item of 8-bit data in 24 
channels in the PCM format, puts in cells the PCM- 



formatted data in 24 channels, and sends the cells 
sequentially to a broadband network transmission 
line through the remote switching unit (21). On re- 
ceiving the above described data in cells, an adaptor 
(13) provided between the broadband network (11) 
and an existing telephone network (12) converts the 
data to the PCM transmission format, and sends 
them to the existing telephone network (12) after 
adding a signaling bit to them. 
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